Genetic and epigenetic basis of chronic lymphocytic leukemia.
Next-generation sequencing of whole genomes, exomes and DNA methylomes in chronic lymphocytic leukemia (CLL) has provided the first comprehensive view of somatic mutations and methylation changes in this disease. This review summarizes the recent findings in this field and their impact on our current understanding of this neoplasm. Genomic studies have revealed a remarkable molecular heterogeneity of the disease, with only few genes mutated in up to 10-15% of the patients and a relatively large number of genes recurrently mutated at low frequency. The mutated genes tend to cluster in different pathways that include NOTCH1 signaling, RNA splicing, processing and transport machinery, innate inflammatory response, and DNA damage and cell cycle control, among others. NOTCH1 and SF3B1 mutations are emerging as new drivers of aggressive forms of the disease. Genome-wide methylation studies have shown that CLL transformation is associated with a massive hypomethylation phenomenon frequently affecting the enhancer regions. This epigenetic reprogramming maintains an imprint of the putative cell of origin from naïve and memory B-cells. Genomic and epigenomic studies of CLL are reshaping our understanding of the disease and provide new perspective for a more individualized diagnosis and new potential therapeutic targets.